Regulation of lymphocyte proliferation by cholesterol: the role of endogenous sterol metabolism and low density lipoprotein receptors.
Cholesterol availability is a major determinant of the capacity of lymphocytes to proliferate. Either endogenously-synthesized cholesterol or that taken up from the medium can be utilized as a source for new membrane biosynthesis. Mitogenic stimulation of human lymphocytes augments the rate of endogenous sterol synthesis. This mitogen-induced increase in lymphocyte sterol synthesis can be observed within 4 h of stimulation and is prevented by suppressing the activity of 3-hydroxy-3-methyl-glutaryl coenzyme A (HMG-CoA) reductase with the specific inhibitors ML-236B or mevinolin. The resultant inhibition of lymphocyte sterol synthesis does not affect mitogen-stimulated blast transformation or initial entry into the S phase of the cell cycle, even when no source of exogenous sterol is present. However, maximal enlargement of the stimulated blast cells is suppressed by inhibition of HMG-CoA reductase activity, and lymphocyte proliferation is completely prevented. These inhibitory effects are reversed by the addition either of mevalonate, the product of the inhibited enzyme, or of low-density-lipoprotein (LDL) cholesterol. The finding that LDL cholesterol could not support growth of lymphocytes obtained from individuals who lacked LDL receptors indicates that LDL-mediated delivery of exogenous sterols to proliferating lymphocytes requires intact LDL receptors. The data indicate that neither endogenous sterol synthesis nor a source of cholesterol is necessary for mitogen-stimulated activation and blast transformation of human lymphocytes. Subsequent enlargement and cell division requires either sterol synthesis or an exogenous source of cholesterol. When the exogenous source of cholesterol is in the form of LDL, normal LDL receptors are also necessary.